INTRODUCTION
Investigations have been carried out on the capture of airborne dust by an electret (a permanently charged polymer sheet), in a passive dust sampler that is simple and light-weight and, therefore, acceptable to the wearer. The device collects dust particles by electrostatic attraction. The passive sampler comprises an electret fixed to a conducting base and covered by a grid with a solid top and perforated sides. Charged particles inside the cage are attracted to the electret at a drift velocity that is proportional to the surface potential on the electret and to the electrical mobility of the particles. The grid provides physical protection for the electret and fixes the electrical field by which capture is effected. A diagram of the passive sampler is shown in Fig. 1 . The electret is a polypropylene disc of 25 mm diameter, chosen to be the same shape and size as standard sampling filters and is held to the sampler base by its own electrostatic attraction.
In previous papers a passive dust sampler was subjected to preliminary laboratory investigations (Brown et al., 1994) and to field trials in metal-processing industries (Brown et al., 1995) . The sampler was shown to perform as theory would predict and to give good correlations with measurements taken with conventional samplers. Measurements made with the passive sampler at a variety of industrial locations on a number of different occasions are presented and are compared to those made with conventional samplers.
OPERATION OF THE PASSIVE SAMPLER
The passive sampler was used to calculate the aerosol concentration, c, from:
where the mass of dust collected, m, the average surface voltage, V and the exposure time of the sampler, t, were measured for each sampler. The calibration constant, k, depended upon the dimensions of the passive sampler and the average electrical mobility of the aerosol and was found by calibrating the passive sampler results with the results from conventional samplers using a linear regression constrained to pass through zero. 
FIELD TRIALS OF THE PASSIVE SAMPLER
Field trials have been carried out at seven factory sites from the pigment industry of which five were visited three times; two factory sites from the rubber industry, each of which was visited twice and a bakery which was also visited twice. The factory sites from the pigment industry produced water and solvent based paints, wood varnishes and dyes for large volume plastics (for example PVC) and sampling was usually carried out in the powder weighing and mixing areas. Sampling at the factory sites from the rubber industry took place in the powder weighing and mixing areas, the rheometry laboratories and the processing belts. The bakery manufactured bread goods and sampling took place in the weighing and sieving area and along the bread line. The electrets were weighed and then charged by a corona to a potential of approximately + 2200 V. The surface charge was allowed to settle for a period of 4 days after which their average surface potential was measured. On each visit volunteers had a conventional sampler and a passive sampler attached to the preferred side of the chest. In approximately a third of the factory sites visited from the pigment industry an additional sampler was also attached to the opposite side of the wearer's chest to obtain further data. After sampling the electrets' potential was measured again, and they were reweighed. The samples taken at the bakery were also analysed for fungal alpha amylase. The potential usefulness or otherwise of the passive sampler is shown by comparison of measurements of dust concentration made using it and those made on the same occasion with conventional dust samplers. It must, however, be borne in mind that conventional samplers are subject to error and differences between the results should not necessarily be ascribed to problems with the passive sampler. The results are plotted in Figs 2-5 and are summarised in Table 1. The correlation coefficients, r 2 , for multiple visits to single factory sites can be good. For example Fig. 2 shows r 2 = 0.788 for three visits to the same pigment based factory site. Indeed, r 2 = 0.548 for all the visits to all seven pigment based factory sites which suggests that the passive sampler can have a calibrated function which remains valid for an entire industry. However, this is not true for the rubber based factory sites visited where a good r 2 is found for visits to single factory sites but r 2 is not so good for multiple visits to a number of different factory sites. For example r 2 is 0.971 for the results from the second visit to factory site 2 of the rubber aerosols but falls to 0.151 if the results from all the visits to both factory sites are included. Figure 3 shows this is because each visit to factory site 2 has a separate calibration relationship.
The correlation of results of immunoassay for fungal alpha amylase on the bakery samplers are poor (r 2 = 0.419) owing to one extraneous point (Fig. 4) . It is possible to analyse samples taken from the rubber industry for soluble rubber fume content, however, the amount of soluble rubber fume deposited on the passive samplers was too small for proper analysis. 
PAIRED PASSIVE SAMPLER MEASUREMENTS
A measure of sampler consistency can be obtained from the overall agreement between passive sampler readings that were taken on the same volunteer but on opposite sides of the chest and can be found from the distribution of the ratios of the concentrations measured by paired samplers. This is shown for the pigment based aerosol results in Fig. 5 in which a horizontal line at a ratio of unity would indicate perfect agreement for all the paired samplers tested and the further a line deviates from unity the worse the agreement becomes. The agreement for the passive sampler results is better than for conventional samplers (Vaughan et al., 1990) which indicates that some of the difference between the two types of sampler may be attributed to the conventional samplers. Figure 5 shows the difference between samplers mounted on the left-side and those mounted on the right-side of the chest. A ratio less than one indicates that a sampler on the left-side of the chest has sampled less than its paired sampler on the right-side. Deviations from a line passing through unity at 50% of occasions, shows an overall positional bias in sampling. Figure 5 shows that both the passive sampler and conventional sampler sample lower concentrations on the left-side of the chest.
CONCUSIONS
The electret-based passive sampler shows considerable promise in measurements of airborne dust concentrations. It has proved very acceptable to the wearers. Correlations between the passive sampler and conventional samplers have been good for single visits to single factory sites but tend to be less good for multiple visits or visits to more than one factory site. Further work will be aimed at improving the precision of the sampler and accounting for day to day variation in the electrical properties of dust.
